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Abstract of RU2128718 

FIELD: metal heat treatment, namely making hardened surface layer of martensite in products of low- 
carbon or low-alloy steels, mainly working in conditions of repeating impact engagement with other 
products, particularly in rail backings used in upper structure of railway road. SUBSTANCE: quenching j 
apparatus may be used for hardening rolled stock. Apparatus includes at least one cooling section 
having cooling chamber, sprayers for supplying cooling liquid to openings of chamber and unit for 
transporting products. Each sprayer is arranged in such a way that there is air gap between its nozzle 
and respective opening of cooling chamber. EFFECT: improved design. 3 cl, 5 dwg 
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(54) 3AKAJ10HHOE YCTPOfiCTBO 

(57) PecpepaT: 

M3o6peTeHne othochtch k TepMnnecKOM 
o6pa6oTKe MeTarmoB h npeflHa3HaHeHO flnn 
co3flaHna ynpoHHeHHoro noBepxHOCTHoro cnoa 
MapTeHCMTa b mp,enmx M3 ManoymepoAncTbix 
mjim HM3KonernpoBaHHbix CTanetf, 

npenMymecTBeHHO pa6oTaioiAMX b ycnoBmix 
noBTopnHDiAerocfi yflapHoro B3auMOAeiteTBHH c 
ApyrnMM nsflennnMM, b nacTHoc™ b pe/ibcoBbix 
noAKnaAKax, npuwieHaeMbix b BepxHeiw 
crpoeHMM >Kejie3HOAopo>KHoro nyro. 3aKanoMHoe 

yOTpO^CTBO MO)KST 6blTb MCn0nb30BaH0 Pflfl 

ynpoMHeHHfl npoKaia. 3aAaMePi H3o6peTeHnn 
f\Bmejcn noBbiojeHne xaHecTBa 
o6-beMHO-noBepxHOCTHOM 3aKanKM v\3p,emv\ 
nyTeM ynyHuueHMfl paBHOMepHoc™ oxna>KAeHMfl 
noBepxHOCTM M3Aennji. flnn peweHMfl yKa3aHHOM 
3aAaHM b 3aKanoHHOM ycTpoftcTBe, coAepacaiAeM 
no KpatiHew Mepe OAHy ceiqwo oxna>KAeHUH, 
cocToniAyto H3 oxna>KAaioiAeii Kaiuepbi, 



c|)opcyHOK Ann nopjaw oxna>KAaiomei7i >kmakocth 
b OTBepcTHfl Kaiwepbi n yana 
TpaHcnopTupoBaHun v\zp,em\A. Ka>KAan U3 
cfropcyHOK pacnonoxeHa c Ha/in^neM 
B03AyiiJHoro npoMeaqmo, Me>KAy connoiw 

c£opcyHKU H COOTBeTCTByKDlAUM OTBepCTMeM 

ox/ia>KAaioi4eM KaMepbi. 2 3.n. cp-nbi, 4 hji. 
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(54) QUENCHING APPARATUS 

(57) Abstract: 

FIELD: metal heat treatment, namely 
making hardened surface layer of martensite 
in products of low-carbon or low-alloy 
steels, mainly working in conditions of 
repeating impact engagement with other 
products, particularly in rail backings used 
in upper structure of railway road. 
SUBSTANCE: quenching apparatus may be 
used for hardening rolled stock. Apparatus 
includes at least one cooling section having 
cooling chamber, sprayers for supplying 
cooling liquid to openings of chamber and 
unit for transporting products. Each sprayer 
is arranged in such a way that there is air 



gap between its nozzle and respective 
opening of cooling chamber. EFFECT: improved 
design. 3 cl, 5 dwg 
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H3o6peTeHne othocmtch k o6nac™ 
TepMMMecKOM o6pa6oTKH MeTannoB n mnnercn 
3aKanoMHbiM ycTpoiteTBOM, npeflHa3HaneHHbiM 
Ana co3AaHnn ynpoHHeHHoro noBepxHOCTHoro 
cnofl MapTeHCMTa b M3,qennflx m 
ManoymepoAHCTbix m/im HM3Konen/tpoBaHHbix 
CTanePi, npenMymecTBeHHo, pa6oTa(omnx b 
ycnoBMflx noBTopaiomerocfl yAapHoro 

B3aMMOAeMCTBMfl C APy™MM H3AeflHf)MH, B 

MacTHOCTM, b penbcoBbix noAKnaAKax, 
npniweHfleMbix b BepxHeM CTpoeHMM 
>Kene3HOAopo>KHoro ny™. 3aKanoHHoe 
yCTpOMCTBO MO>KeT 6blTb Mcnonb30BaHo Ann 
ynpoHHeHMJi npoKaTa. 

H3BecTHo 3aKanoMHoe ycTpoRcTBO, 
coflep>Kainee y3en TpaHcnopTupoBaHun M3flennM 
n pacnonoxeHHbie APyr 3a aPVom no 
HanpaBneHMio nepeMeu\en\M\ v\3p,emn ceKi^nn 
oxna>KAeHna, KaacAaa M3 Korapbix BKnioMaeT 
pacnonoxeHHbie Ha HeKOTopoM paccTOSHMM ot 
noBepxHocTM M3Aennfi HaA u nofl TpaeKTopnePi 
era nepeMetneHun cpopcyHKM aha noAann 
oxnaxcAatoiAeM xmakoctm Ha noBepxHocrb 
M3Aennfl (cm., HanpuMep, naT. CLilA 4527408, B 
21 B 45/02, C 21 D 9/52, BblflaH 09.07.85 r.). 

ripn yK33aHHOM pa3MemeHMM cpopcyHOK HaA 
OTKpbiTOM noBepxHOCTbio 3aKanMBaeMoro 
M3Aenna ppa era ycKopeHHoro oxna>KAeHMfl npn 
o6"beMHO-noBepxHOCTHOM 3aKanKe Tpe6yeTCH 
HepaL^noHanbHO noBbiiueHHbiM pacxoA 
oxjia^aioi^eM >kmakocth. HivieioTCfl Taioxe 
noTepn oxnaxcAatoLnew >kmakoctm scneflCTBue ee 
pa36pbi3n/iBaHHfl. Bee sto Bbi3biBaeT 
noBbitueHHbie 3aTpaTbi Ha co3AaHne cucieMbi 
BOAOCHa6>KeHHJi, noBbiiueHne ceoecTOMMOCTM 
3aKanMBaeMbix M3AenMM n HH3Kyio 

KOHKypeHTOCnOCO6HO0Tb npOH3BOACTBa. 

Han6onee 6jim3kmm k M3o6peTeHHK) 
ABnaeTCfl 3aKanoHHoe ycrpoMCTBO, coAepwamee 
no KpaMHefi Mepe oAHy ceKU,Mio oxnajKAeHMfl, 
cocToamyio M3 oxna>KAaioineia KaMepbi, 
HarHeTaiou^MX meneBbix cpopcyHOK Ana noAann 
oxnaxcAaioLneR xmakoctm b yKa3aHHyio KaMepy m 
ponbraHra, BbinonHflioiAero cpyHKLjwo ysna 

TpaHCnopTMpOBaHMJ) M3Ae/lHM M MX CpMKCaqMM 

oTHocnTe/ibHO noTOKa oxnaacAaioiqeM kmakoctm, 
npMHeM Ka>KAafl M3 HameTaioiAMX cpopcyHOK 
pacnono)KeHa Ha oxnaacAaiomeM KaMepe tbk, 
hto ee conno OTKpbiBaeTcn HenocpeACTBeHHO bo 
BHyTpeHHee npocipaHCTBO oxnaxcAaioiAeM 
KaMepbi, TO-ecTb BbixoAHoe okho conna 

KOHCTpyKTHBHO COBMeiHeHO C COOTBeTCTByKDIAUM 

meneBbiM OTBopcrneM b CTeHKe KaMepbi (cm. 
a.c. CCCP 388037, C 21 D 1/02, on. 22.06.73 r.). 

Mcnonb30BaHne b ycTpoiicTBe-npoTOTune 
oxna>KAaioinnx KaMep HaA noBepxHOCTbio 
3aKannBaeMoro n3Aenn5i o6ecneHHBaeT 

B03MO>KHOCTb yCKOpeHHOrO OXJia>KAeHMfl 

noBepxHocTM npn MeHbiueM pacxoAe 
oxna>KAaiom 1 efi' khakoctm, neM b 
BbiujeyKa3aHHOM aHanore. OAHara b 
KOHCTpyKUMM npoTOTuna TpeSyeTcn 
ncno^b30BaTb cfcopcyHKM c connoM, AnnHa 
KOToporo ppnxHa 6biTb paBHa njupuHe 
3aKannBaeMoro mp,enwn b HanpaBneHMM, 
nepneHAMKynapHOM nepeMeu^eHnio 
oxna>KAaioineM xmakoctm no noBepxHoc™ 
n3AeiiM5i. 3to ycnoxHaeT KOHCTpyKquio cucieMbi 
noABOAa m pa3AaMH oxna>KAaioLAeCi >kmakoctm 
Ana o6ecneHeHMfi paBHOMepHoc™ 
pacnpeAeneHna oxjia>KAaK>mePi >kmakocth no 
AnuHe me/in conna. KpoMe Toro, yBennMeHne 
AnnHbi menu conna Tpe6yeT cooTBeTCTByioLnero 
yMeHbiueHUfl ee nonepeHHoro pa3Mepa Ana 
noAAep>Ka h yciaHoaneHHoro pacxoAa 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



oxjia>KAaioiAeCi xmakoctm. B to >xe BpeMfl 
yMeHboieHne nonepeMHoro pa3Mepa menu 
npMBOAMT k noBbiiueHHoPi ee 3acopfleMOCTM 
TBepAbiMM HacTMLiaMU, npaKTunecKH BcerAa 
MMeioinuMMca b cucTeMe noABOAa 
oxna>KAaioLL|e£i >kmakocth npn noBbiiueHHOM ee 
pacxoAe (y Ben n^eH hom oBteMe ncnonb3yeMoR 

BOAbl). 3TO Bbl3blBaeT HepaBHOMepHOCTb 

ncTeKaHun oxnaxcAaiomeK >khakoctm no ujupuHe 
n3Aennn, npuBOAUT k co3AaHMio cnoeB jkhakoctm 
c pa3HbiMM pacxoAaMU m ckopoctamm mx 
nepeMeLAeHun b oxna>KAaiOLnetf KaMepe m 
cooTBeTCTBeHHo, k paannHHOM CTeneHU 
oxna>KAeHMn ynacTKOB noBepxHocTM H3Aenna. 
3to oco6eHHO CKa3biBaeTcn npn ycKopeHHOM 
oxna>KAeHHM, xapaKTepHOM pf\n 
o6-beMHO-noBepxHOCTHoti 3aKanKH c co3AaHMeM 
noBepxHOCTHoro cnoa MapTeHcma. HaKOHeL^, b 
yKa3aHHOM KOHCTpyKL^MM noBbiujeHHaa CTeneHb 
naMMHapHOCTM noTOKa oxna>KAaK)iAeM xmakocth 
b MecTe ee nepeTeKaHun H3 conna k 
noBepxHocTM n3Aenmi yxyAiuaeT ycnoBna 
cpbiBa o6pa3yioLueCicn Ha noBepxHoc™ M3Aenmi 
napora30BOM noAyuJKM, mto TaioKe BeAeT k 
HepaBHOMepHocTM oxna>KAeHMJi noBepxHoc™ 
M3Aennfl. 

TexHMHecKMM pe3ynbTaTOM H3o6peTeHnn 
flBnneTCfl noBbiiiieHne KanecTBa 
o6i.eMHO-noBepxHOCTHOM 3aKanKH n3Aenntf 
nyTeM ynymueHun paBHOMepHocTM oxna>KAeHMfl 
noBepxHocTM M3Aennn. 

flnn peiueHun yKa3aHHofi 3aAaqn b 
3aKanoHHOM ycipoticTBe, coAep>KaiAeM KaMepy 
oxnaxAeHHH b BMAe ceKquM, Kaxflan H3 Korapbix 
HMeeT OTBepcTun c ycTaHOBneHHbiMM HanpoTMB 
hux cpopcyHKaMM c connaMM, c 3aAaHHbiM yrnoM 
HaKnoHa ocu conna k npoAonbHOM ocm KaMepbi b 
HanpaBneHnn nepeMemeHun M3Aennn, n 
MexaHH3M nepeMemeHMfl, cjDopcyHKH c connaMM 
ycTaHOBneHbi HanpoTMB OTBepcTMM c HannmieM 
B03AyuJHoro npoMe>KyTKa Me>KAy cieHKofl 
KaMepbi c OTBepcTMeM w Topi^eM conna. 

KpoMe Toro, yron HaKnoHa ocm conna 
Ka>KAOM cpopcyHKM k HanpaBneHMio 
nepeMeineHMH oxna>KAaeMoro M3AenMa 
HaxoAMTcn b npeAenax ot 150 pp 175 ° b 
nepBoR no HanpaBneHMio nepeMemeHMn 
MSAenMji ceKLiMM oxna>KAeHMn m b npeAenax ot 
90 ao 150° - bo BTopoii ceKUMM oxna>KAeHMn. 

3aTeM nonepe^Hoe ceneHMe BHyTpeHHeM 
noBepxHocTM KaMepbi, o6paiAeHHOM k 
3aKannBaeMoPi noBepxHocTM M3AenMa, 
MMeiomeM HepoBHbiM penbecp b ceneHMM 
M3AenMf), nepneHAMKynnpHOM HanpaBneHMio era 
nepeMei^eHMfi, BbinonHeHo c HepoBHbiM 
penbecfioM, noBTopnioiAMM yKa3aHHbiPi penbecp 
ceneHMfl MSAenMn. 

flanee b 3aKanoHHoe ycTpoRcTBO BBeAeHa 
no KpaMHeii Mepe oAHa nepBaa AononHMTenbHan 
cpopcyHKa pf\n AononHMTenbHoro oxna>KAeHMn, 
napannenbHoro HanpaBneHMio nepeMemeHMn 
noTOKa BOAw b oxna»<AaioiAeM KaMepe 
npoTJweHHoro BbicTyna 3Toro M3AenMfi, 
HanpMMep, pe6opAW penbcoBOM noAKnaAKM, 
nacTb BHyTpeHHeM noBepxHocTM 

cooTBeTCTByioiAePi KaMepbi Ann oxBaTbiBaHMn ev\ 
BbicTyna M3AenMn BbinonHeHa b BMAe 
npoTsi>KeHHoro yrny6neHMa c n-o6pa3HbiM MnM 
6nM3KMM k HeMy nonepeHHNM ceneHMeM 
(KaHaBKM), b KaHaBKe KaMepbi BbinonHeHo 
nepBoe AononHMTenbHoe OTBepcTMe, b Hero 
HanpaaneHa ocb conna nepBOM 
AononHMTenbHOM cpopcyHKM, KOTopan 
pacnonoxeHa c HanMHMeM B03AyuJHoro 
npoMe?KyTKa Me»<Ay ee connoM m yKa3aHHbiM 
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AonojiHHTejibHbiM OTBepcTneM, yron HaKnoHa 
ocm conna AononHMTenbHOM" cpopcyHKM k 
oxnaxAaeMofi noBepxHoc™ HaxoAMTca b 
npeAenax ot 160 flo 175°. 

KpoMe yKa3aHHoro, b 3aKanoHHoe 
ycTpo^cTBO BBefleHa no KpatfHetf Mepe oflHa 
BTopaa AonoxiHMTejibHan cpopcyHKa, 
pacnonoxeHHaa c npoTMBononoxHofl cropoHbi 
KaMepbi oTHOCMTenbHO nepBofi flonojiHUTeribHofi 
cpopcyHKM, b KaMepe BbinonHeHo BTopoe 
AononHMTenbHoe oTBepcTue, pacnonoxeHHoe 10 
Ha jimhuh, nepneHAMKynapHotf HanpaBJieHnio 
nepeiwemeHna noTOKa xmakoctm b KaMepe v\ 
npoxoAaiueM Hepe3 nepBoe AononHMTenbHoe 
oTBepcTue, bo BTopoe AonofiHHTenbHoe 
oTBepcTue HanpaBiieHa ocb conna BTopoM 

AOnOJlHMTeJlbHOM CpopcyHKM, KOTopan 15 

pacnonoxeHa c HannMneiw B03AyiiiHoro 
npoMex<yTKa MexAY ee connoM m BTopbiM 
AonojiHHTejibHbiM 0TBepc™eM, yron HaKnoHa 
ocm conna btopom AononHMTenbHOM cpopcyHKM k 
oxnaxAaeMOM noBepxHocm wzp&mn HaxoAMTca 
b npeAenax ot 160 ao 175°. 

HaKOHei4, b y3en TpaHcnopTMpoBaHMa 
ycTpoficTBa BBeASH 3ai^en Ana nepeMeujeHMa 
3aKannBaeMbix n3AennM, BbinonHeHHbiM b bhas 
TexHonorMMecKoro MaKeTa AaHHoro v\3p,enm, 
cooTBeTCTByiotAero M3Aennio no cpopMe 
oxnaxAaeMoPi noBepxHocTH n paBHoro eiuiy no 
KpaMHePi Mepe no raniAMHe m nonepeMHOMy 
OTHOcnTeribHo nepeMemeHHH noTOKa xmakoctm 
pa3Mepy M3AenMa. 

Pa3MeiAeHne b M3o6peTeHnn KaxAotf H3 
cpopcyHOK c HannMneM B03AyuJHoro npoivie>KyTKa 30 
Me>KAy topliom conna cpopcyHKM m 

COOTBeTCTByiOLL(eM CTeHKOM KaMepbi c 

0TBepc™eM o6ecneHMBaeT paBHOMepHocTb 
oxnaxaeHMa noBepxHOCTH M3Aennn, mto 
aBnaeTCa HOBbIM TeXHMHeCKUM pe3ynbTaTOM 
npeAno>KeHHoro TexHunecKoro peiueHUH. 

KpoMe Toro, Bbi6op yrnoB HaKnoHa ocm 
conna KaxAOM cpopcyHKM k HanpaBneHMio 
nepeMemeHun oxnaxaaeMora M3AenMa b 
npeAenax ot 150 ao 175° b nepBofi no 
HanpaBneHHK) nepeMetAeHun n3Aennn ceKqun 
oxnaxAeHMa v\ b npeAenax ot 90 pp 1 50 0 - bo 
btopom ceKL^MM oxnaxAeHMa o6ecneHMBaeT 
onTMManbHbie ycnoBMa Ana cpbiBa napora30BOM 
noAyiuKM m Heo6xoAHMbie ycnoBMa nepBoro n 
BToporo STanoB oxnaxAeHMa mpprnft Ana 
co3AaHMH MapTeHCMTHoro cnoa TpeByeiwoM 
rny6MHbi b n3Aennnx M3 ManoyrnepoAMCTbix nnn 
HM3KonernpoBaHHbix CTaneCi. 3to aBnseTca 
oahom M3 KOHKpeTHbix peanM3aL\Mfi 3aKanoHHoro 
ycTpoiicTBa, onTMManbHoR Ann cepuMHoro m 
MaccoBoro npon3BOACTBa. 

3aTeM BbinonHeHne nonepe^Horo ce^envm 
BHyTpeHHeCi noBepxHocTM KaMepbi, o6pameHHoii 
k 3aKannBaeMoPi noBepxHoc™ M3AenMa, 
MMeiomeM HepoBHbiR penbecp b ceneHMM 
M3Aenmi, nepneHAHKynapHOM HanpaBneHMio era 
nepeMeiAeHMfl, c HepoBHbiM penbecpoM, 
noBTopaioiAMM yKa3aHHbiPi penbecp ce^eHMa 
M3Aenna, no3BonaeT noAAepxaTb TonujMHy 
co3AaBaeMoro MapTeHCHTHoro cnoa oamh3kobom 
noA BceCi noBepxHOCTbio n3Aennn, He3aBMCMMo 
ot ee penbeijia. 

flanee BBeAeHne b 3aKanoMHoe ycTpoiicTBo 60 
no KpaMHeii Mepe oahom AononHMTenbHoR 
cpopcyHKH Ana AononHHTenbHoro oxna>KAeHMn, 
napannenbHoro HanpaBneHwo nepeMeiAeHna 
xmakoctm b KaMepe npoTJweHHoro BbicTyna 
aToro M3AenMfl, HanpMMep, pe6opAbi penbcoBoPi 
noAKnaAKM, npMHeM 3Ta AononHMTenbHan 
cpopcyHKa pacnonoxeHa c HanMHMeM 



35 



40 



45 



50 



55 



B03AywHoro npoMe>KyTKa Me>KAy ee connoM m 
OTBepcTMeM b oxna>KAaK)iAeR KaMepe, 
oxBaTbiBatomeCi BbicTyn, c ymoM HaKnoHa ocm 
conna AononHMTenbHoPt cfjopcyHKM k 
oxna>KAaeMoPi noBepxHocTM b npeAenax ot 1 60 
AO 175°, npeAOTBpaiAaeT Kopo6neHMe M3AenMa 

C HepOBHOM nOBepXHOCTbK). 

KpoMe yKa3aHHoro, BBeAeHMe b 3aKano^Hoe 
ycTpoPicTBO no KpaMHeM Mepe oahoK btopom 
AononHMTenbHOM c{)opcyHKM, pacnono>KeHHOM c 
npoTMBononoxHOM cropoHbi KaMepbi 
OTHOCMTenbHO nepBoi^ AononHMTenbHOM 
cpopcyHKM, npMMeM ocb stoCi BTopofi cpopcyHKM 
HanpaaneHa b BbinonHeHHoe b KaMepe BTopoe 
AononHMTenbHoe oTBepcTMe, pacnonoxeHHoe 
Ha nMHMM, nepneHAMKynnpHOM HanpaBneHMio 
nepeMemeHMfl noTOKa xmakoctm b KaMepe m 
npoxoAflLAePi Hepe3 nepBoe AononHMTenbHoe 
OTBepcTue, cbopcyHKa pacnbnoxeHa c HannHMeM 
B03AytiJHoro npoMe>KyTKa Me>KAy ee connoM m 
BTopbiM AononHMTenbHbiM OTBepcTMeM, a yron 
HaKnoHa ocm conna btopom AononHMTenbHOM 
cpopcyHKM k oxnaxAaeMOM noBepxHocTM 
M3AenMn HaxoAMTcn b npeAenax ot 160 ao 
175°, AaeT AononHMTenbHyio 3aiAMTy M3AenM« 
ot Kopo6neHMfl. 

HaKOHeq, BBeAeHMe b y3en 
TpaHcnopTMpoBaHMa 3aKanoHHoro ycrpoMCTBa 
3aL(ena Ana nepeMetAeHMa 3aKanMBaeMoro 
M3AenM«, BbinonHeHHoro b BMfle 
TexHonorMMecKoro MaKeTa AaHHoro M3AenMa, 
cooTBeTCTByioiAero M3AenMio no (fcopMe 
oxna>KAaeMoR noBepxHocTM m paBHoro eMy no 
KpafinePi Mepe no ToniAMHe m nonepeHHOMy 
OTHOCMTenbHO nepeMetAeHMa xmakoctm b 
KaMepe pa3Mepy M3AenMa, o6ecneHMBaeT 
paBHOiwepHoe oxna>KAeHMe 3aAHero KOHLja 
M3flenMa npM era nepeMetAeHMM OTHOCMTenbHO 
KaMepbi b npoLiecce oxnaxAeHMa. 

Ha cpMr. 1 M3o6pa>KeH o6iamm bma ycTaHOBKM 
Ana o6"beMHO-noBepxHOCTHOM 3aKanKM; Ha cpMr. 
2 - 3aKanoHHoe ycTpoMCTBO. Ha cpMr. 2 
Mcnonb30BaHbi o6o3HaHeHwa: 

ji - yron Mexpy ocbio cpopcyHKM 
(HanpaBneHMeM ee noTOKa BOAbi) m 
oxnaxAaeMOM noBepxHOCTbio M3AenMa b nepBoR 
ceKL(MM 3aKanoMHoro ycTpoiicTBa; 

j 2 - to xe bo btopom ceKi^MM 3aKanoMHoro 
ycTpoCicTBa. 

Ha cpMr. 3 bma A-A cpMr. 2 noKa3biBaeT 
BbinonHeHMe nnacTMH oxnaxaaioiAeM KaMepbi m 
pa3MeiAeHMe AononHMTenbHbix cpopcyHOK npM 
3aKanKe M3AenMa c npoAonbHbiMM BbicrynaMM 
(TMna penbeoBOM noAKnaAKM). 

Ha cpMr. 4, a npMBeAeH nony^eHHbiM 
aBTopaMM M3o6peTeHMa rpacpMK pacnpeAeneHMa 
TBepAOCTM no ceneHMio nonyMeHHoro c 
Mcnonb30BaHMeM npeflnoxeHHoro 3aKanoHHoro 
ycTpoMCTBa M3AenMa M3 ManoyrnepoAMCTOM 
CTann Ct3 c ooAepxaHMeM yrnepoAa 0,14%, Ha 
cpMr. 4,6 - aHanorMMHbifi rpacpMK Ana 
HM3KonernpoBaHHOM cranM 55C. 

Ha cpMr. 4 Mcnonb3yioTca cneAyiomMe 
o6o3HaHeHna: 

HV - TBepAOCTb no BMKKepcy; 

h - nonoBMHa ToniAMHbi M3AenMa, mm. 

06"beMHo-noBepxHocTHaa 3aKanKa cTanbHbix 
MSAenMM c o6pasoBaHMeM noBepxHOCTHoro cnoa 
MapTeHCMTa npoBOAMTca Ha ycTaHOBKe (nMHMM) 
o6-beMHO-noBepxHOCTHoPi 3aKanKM (cpMr. 1), 
cocToameM M3 HarpeBaTenbHoR npoxoAHoPi 
rasoBOM neMM 1 m ycTpoMCTBa 2 perynMpyeMoro 
oxnaxAeHMa M3AenMiS (3aKanoHHoro 
ycTpoMCTBa). JlMHMa CHaSxeHa cpeACTBOM 3 Ana 
TpancnopTMpoBaHMa M3AenMM nepe3 ne^b 1 m 
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BO3BpaTH0-nocTynaTeribHbiM MexaHM3M0M 4 ppn 
nepeMemeHMJ) H3Ae^ni?i b 3aKanoHHOM 
ycTpoficTBe 2. 

3aKanoMHoe ycTpoficTBO 2 (cpMr. 2) coAepwMT 
pacnonoxeHHbie Hafl n nofl MexaHM3M0M 4 
npnMOTOHHbie cpopcyHKM 5 - 8 Ana noflaMM Ha 
oxnajKflaeMoe H3flenne 6bicTpoABM>KyuiMXCfl 

nOTOKOB BOflbl nofl COOTBeTCTByiOlHHIVI 

AaBneHneM v\ c Tpe6yeMbiM pacxoflOM BOflbi. 
3aKanoMHoe ycrpoMCTBO 2 coctout no KpafiHetf 
Mepe M3 Asyx cei<unfi. nepBaa no xoAy 
nepeMeiAeHMfi n3Ae/ina ceKiiMH (cpopcyHKM 5 m 
6) o6ecne4HBaeT nepBMMHoe MHTeHCHBHoe 
oxjia>KAeHMe v\3p,ema npn BbicoKofi nnoTHOdn 
TennoBoro noTOKa nepe3 noBepxHocTb M3Aennn. 
Bo BTopofi ceKi^MM (cpopcyHKM 7 n 8) 
ocyu^ecTB^fleTcn OKOHHaTenbHoe oxna>KAeHne 

MHTeHCMBHOCTM. 

rienb 1, o6ecneHMBaiomafl HarpeB Bcefi 
Macobi Ka>KAoro mp,emn pp TeMnepaTypbi Bbiiue 
TeMnepaTypbi Havana npoi^ecca aycTeHH3ai^nn, 
BKHMDHaeT ropenKM 9 n CKnn3 10 Ana 
nepeMemeHHfl HarpeTbix M3AenMM 11 b 
3aKanoMHoe ycTpoMCTBO 2. 

Bo3BpaTHO-nocTynaTejibHbiPi MexaHM3M 4 
3aKanoMHoro ycTpoiteTBa 2 coAepxMT 

yCTpOMCTBO 12 ATlfl n03HL4HOHMpOBaHH5), 

3aKpenjieHnn, nepeMemeHM?) m BbiAann M3 jimhmm 
oxjia>KAeHHoro n3Aennsi 13. B ycTpoMCTBe 12 
pa3Mem,eH TaioKe TexHonon/mecKMM MaKeT 14 
oxna>KAaeMoro v\3p,envm. BepxHaa m hmxhhh 
noBepxHOCTH TexHonomqecKoro MaKeTa 14 
cooTBeTCTByeT no cpopMe cooTBereTBeHHO 
BepxHeR u HHKHePi noBepxHocniM 
oxnaxcAaeMoro M3AejiMfl 13. Tonui,MHa m 
nonepeHHbiR OTHOCMTenbHO nepeiviei^eHun 
usAenun 13 pa3Mep MaKeTa 14 paBHbi 
cooTBeTOTByioiAMM pa3MepaM n3Aennfi 13. 
fljiMHa MaKeTa 14 b HanpaBJieHMM nepeMemeHun 
paBHa b A3HH0M cnynae AnuHe oxna>KAaeMOM 
peribcoBoCi noAKnaAKH. B o6m,eM cnynae Annna 
MaKeTa 14 b HanpaBneHnn nepeMeineHun 
M3Aennn 13 m AnnHa caMoro M3Aennfl b cyMMe 
paBHbi pacxjTOAHMio MejKAy cpopcyHKaMM 5 \a 7 (6 
m8). 

HaA m noA MexaHM3MOM 4 pa3MetneHbi 
cooTBeTCTBeHHo BepxHue 15, 16, 17 m HMXHMe 
18, 19, 20 nnacTMHbi, o6pa3yiomMe KaMepy 
oxna>KAeHMH b bhas ceKi^MM Ana cpopMnpoBaHMfl 
BepxHero 21 m HHJKHero 22 noTOKOB 
oxna>KAaK3iAe£i >kmakoctm (BOAbi), npoTeKaromux 
BAOJib oxna>KAaeMbix noBepxHOCTefi M3Aennn 1 3 
(cBepxy m CHM3y M3Aennn). OopMa o6pameHHOM 
k KaKOM-nn6o oxnaatAaeMOM noBepxHOCTM 
M3Aennfl 13 noBepxHOCTH nnacTMH 15-20 
cooTBeTCTByeT cpopMe 3TOM nOBepXHOCTM 
M3Aennfl. npn nnocKMX oxna>KAaeMbix 
noBepxHOCTflx o6pameHHbie k hum noBepxHoc™ 
nnacTMH TaioKe nnocKne. ripn HannMnn BbicTynoB 
(pe6ep, pe6opA) Ha oxnaacflaeMOM noBepxHocTn 
noBepxHocTb nnacTMHbi cooTBeTCTByeT stum 
BbicTynaM no cpopMe b HanpaBJieHMH, 
nepneHAHKyrifipHOM HanpaBneHMio 
nepeMemeHna n3Aejinn npn oxna>KAeHMM. 
PaccTOHHue Me>KAy noBepxHOCTbio M3Aennn 13 
(noBepxHOCTbio era MaKeTa 14) m 
c»OTBeTCTByioiAeM noBepxHOCTbio k3>kaom 
nnacTUHbi oflUHaKOBO bo Bcex o6paii(eHHbix APyr 
k APyry TOMKax 3tmx noBepxHOCTeti m 
o6ecneMMBaeT sanonHeHne npocTpaHCTBa 
Me>KAy yKa3aHHbiMH noBepxHocT^MM 
oxxia>KAaioiAeiS >KMAKOCTbK3, nocTynaioiAeM M3 
cpopcyHOK. 

IHeneBbie cpopcyHKM 5 - 8 npeACTaBnawT 
co6om nnocKMe HacaAKM pj\n cpopMMpoBaHMa 
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nnocKMX noTOKOB BOAbi 23, naAaiomMX Ha 
oxna)KAaeMoe M3AenMe 13 mtim era MaKeT 14 
nepe3 npoMe>KyTKM Me)KAy nnacTMHKaMM 15-20. 
nriocKne noTOKM BOAbi 23 M3 yKa3aHHbix 
0opcyHOK oxBaTbiBaioT no tunpMHe Bee 
oxna>KflaeMoe H3flenne 13 (u MaKeT 14). 

noA TpaHcnopTepoM 4 b ycTaHOBKe 
pa3MeiAeHa eMKocTb pfm c6opa 
Mcnonb30BaHHOM oxnajKAaioiAeM xmakoctm, 
noAaBaeMoPi CHOBa Ha cpopcyHKM 5 - 8 c 
noMoiAbio HacocoB (Ha MepTe>Ke He noKa3aHo). 

B nepBOM ceKLiMM oxnaacAeHMH (cpopcyHKM 5 
m 6) nepBMHHoe MHTeHCMBHoe oxna>KAeHMe 

M3AenMf) npOBOAMTCa npM BblCOKOM nJlOTHOCTM 

TennoBoro noTOKa nepe3 noBepxHocTb M3AenMn, 
HaxoAHiAeCicfl b Anana30He 6-10 MBt/m 2 . Bo 

BTOpOM C6KLIMM (CpopcyHKM 7 M 8) OKOHHaTejlbHOe 

oxna>KAeHMe noHMxeHHOM mht6hcmbhoctm 
ocyiAecTBJifleTCfl, b MacTHOCTM, npM nnoTHOCTM 
TennoBoro noTOKa Hepe3 noBepxHocTb M3AenMfl, 
paBHOM 1,5-2 MBt/m 2 . YKa3aHHbie nnoTHOCTM 
TennoBbix noTOKOB o6ecneHMBaioTCfl 
cooTBeTCTByioii^MMM napaMeTpaMM noTOKOB 
BOAbi, noAaBaeMbix nepe3 cpopcyHKM 5-8. 
3tmmm napaMeTpaMM HBnnioTCfl pacxoA BOAbi m 
yran naAeHMfl BOAbi Ha oxnaxcqaeMyio 
noBepxHocTb. nepBOHananbHoe oxna>KAeHMe 

M3AenMJ1 13 npOM3BOAMTCJl HanpaBJieHHblMM M3 

cpopcyHOK 5, 6 AsyMH nepBbiMM no 
HanpaBneHMio nepeMeu^eHMfl M3AenM?i 

OCHOBHbIMM nriOCKMMM nOTOKaMM BOAbi, 

HanpaBneHHbiMM M3 cpopcyHOK 5, 6 AByMH 
nepBbiMM no HanpaBneHMio nepeMemeHMH 

M3AenMfl OCHOBHbIMM n/lOCKMMM n0T0K3MM BOAbi, 

HanpaBneHHbiMM Ha oxna>KAaeMbie BepxHioio m 
hmkhioio noBepxHocTM M3AeriMn noA ymoM j i , 

HaxoAaiAMMcn b Anana30He 150-175 0 k 
oxna>KAaeMOM noBepxHocTM M3AeriMa, c 
pacxoAOM BOAbi He MeHee 120 m 3 /m 2 .^ Ha 
BepxHioio oxna>KAaeMyio noBepxHocTb m He 
MeHee 170 m 3 /m 2 .m Ha hmxhiokd oxnaxcAaeMyio 
noBepxHocTb. OKOHMaTenbHoe oxna>KAeHMe 

npOM3BOAMTC51 M3 CpopcyHOK 7, 8 AByMfl BTOpbIMM 

no HanpaBneHMio nepeMemeHMfl M3AenM5i 

OCHOBHbIMM nnOCKMMM nOTOKaMM BOAbi, 

HanpaBneHHbiMM Ha oxnaxcAaeMbie BepxHioio m 
hh)khioio noBepxHocTM M3AenMn noA yrnoM, 
HaxoAflw,MMCH b Anana30He 90-150 0 k 
oxnaxcAaeMOM noBepxHocTM M3AenM«, c 
pacxoAOM boah He 6onee 40 m 3 /m 2 .m Ha 
BepxHioio oxna>KAaeMyio noBepxHocTb m He 
6onee 60 m 3 /m 2 .m Ha hmxhioio oxna>KAaeMyio 
noBepxHocTb. flaBneHMe boan b MarMCTpanM 
npM 3T0M paBHO 1,5 - 2,5 Kfla. 

npM 3aKanKe M3AenMM 13 c HepoBHbiM 
penbecpoM (cpMr. 3), HanpMMep, penbcoBbix 
noAKnaAOK, MMeioiAMX npoAonbHbie BbicTynbi - 
pe6opAbi 24, nnacTMHbi 15-17 b nepBOM cski^mm 
3aKanoHHoro ycTpo^cTBa BbinonHeHbi c 
pacnono>KeHHbiMM b HanpaBneHMM 

nepeMeiAeHMn boah KaHaBKaMM 25. B nnacTMHe 
16 b KaHaBKe 25 BbinonHeHbi OTBepcTiin 26-28, b 
KOTopue HanpaBneHbi ocm AononHMTenbHbix 
meneBbix cpopcyHOK 29-34. Ymbi HaicnoHa oceM 
conen yKa3aHHbix AononHMTenbHbix cpopcyHOK k 
oxna)«AaeMOM noBepxHocTM M3AenMn HaxoAflTCfi 
B npeAenax ot 173 a° 175° (Ha cpMr. 3 
noKa3aHbi ycnoBHo). B nnacTMHax 18-20 mop/t 
6biTb BbinonHeHbi OTBepcTMn 35, 36, b KOTopbie 
HanpaBneHbi ocm AononHMTenbHbix cpopcyHOK 
37-38 c paBHbiMM BbiixieyKa3aHHbiM yrnaMM 
HaicnoHa k noBepxHocTM M3Aennn. KaxAoe M3 
OTBepcTMM 35, 36 pacnono>KeHo noA oahom M3 
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pe6opA 24 Ha jiuhmm, npoxoAnmetf 4epe3 
oTBepcTue 27 b nnacTMHe 1 6 nepneHAWcynnpHo 
HanpaBneHMto nepeMemeHwn noTOKa jkmakoctm b 
xaMepe, npoTeKaiomero MeacAy noBepxHocrbio 
M3Aennn m BHyTpeHHeC^ noBepxHOCTbio 
nnacTMHbi. Ilpn Heo6xoAMMOcrn yKa3aHHan 
cucTeMa OTBepcTMR m AonoiiHMTenbHbix 
cpopcyHOK BbinonHneTcn TaioKe bo BTopoPi 
ceKL^nn 3aKanoHHoro ycTpoficTBa b nnacTHHax 
17, 20 (He noKa3aHo). Bo BTopofi ceKLjMH ymu 
HaioioHa ocefi conen yKa3aHHbix 
AonoriHMTenbHbix cpopcyHOK k oxnaacAaeMofi 
noBepxHOcro H3Aennn HaxoAnTcn b npeAenax ot 
160 ao 175°. 

B APyroM ncno/iHeHMM 3aKanoHHora 
ycTpoiicTBa 2 b HeM MoryT 6biTb ncnojib30BaHbi 
cpopcyHKn 5-8, a TaioKe 29-34 n 37, 38 c 
LlMJiUHApuMecKMMH connaMH mjim, HanpuMep, c 
coruiaMH OBanbHoPi cpopMbi. no iunpnHe 
3aKanMBaeMoro W3Aenmi MoxceT 6biTb 
ycTaHOBneHO HecKonbKO cpopcyHOK Ann 
nepeKpbiTun ee noTOKaMM BOAbi M3 yKa3aHHbix 
cpopcyHOK. 

YcTaHOBKa c 3aKanoHHbiM ycTpoPicTBOM 2 
Ann o6ijeMHO-noBepxHOCTHOki 3a Kan km H3Aennti 
M3 ManoymepoAMCTbix craned c o6pa30BaHneM 
noBepxHOCTHoro cnon MapTeHCUTa pa6oiaeT 
cneAyioiAUM o6pa30M. 

B KanecTBe npniwepa 3aKannBaeMoro 
mnenm ncnojib3yioTCfl 3aroTOBKH Ann 
pejibcoBbix noAKnaAOK, npi/iMeHneMbix b 
BepxHeM CTpoeHMM >Keiie3HOAopo>KHoro ny™. 
3aroTOBKa noAKnaAKM no TOCT 16277-84 
npeACTaBJiaeT co6otf M3Aenne 
cooTBeTCTBywiAeM cpopiwbi c nnocKHMM BepxHefi 
m HUXHeM 3aKannBaeMbiMM noBepxHOcrnMki, 
KOTopbie 6yAyT pa6oMMMn noBepxHocTSMM 
noAKnaAKM npn ee 3KcnnyaTau,HM. Pa3iwepbi 
nonorib3yeMOM b Hacronmee BpeMH noAKnaAKM: 
140x370 mm npn TOJitAUHe 16,5 mm. MaTepnan 
3aroTOBKH noAKnaAKM - danb Ct3. TBepAOCTb 
3aroTOBKM noflKnaAKM OAMHaKOBa no ee ceneHwo 
n ocrbeMy. 

TexHMMecKOM 3aAaneCi npu 3aKanKe 
HBnneTcn o6ecneHeHne Tpe6yeMoro 
pacnpeAe/ieHMJ) TBepAoc™ no ceneHwo 
K3Aennn nyieM co3AaHnn cooTBeTCTByioinero 
noBepxHOCTHoro cnon MapTeHcma. 

3aroTOBKH noAKnaAOK 11 HarpeBaioTcn b 
ra30BOM neMM 1 ao TeMnepaTypbi, 
o6ecneMMBaKDtAeR Hanano npoLjecca 
aycTeHM3ai4MM, b HacTHOc™, 950°C. Ilpn stom 
TeMnepaTypa b nem/i 1 paBHa 970-980°C, 
pacxoA ra3a b ropenKax 9 cooTBeTCTByeT 75 
m 3 /m, BpeMfl HarpeBa 3arc>TOBKH cocTaBnneT 15 

MMH. 

npn noMoiAM TpaHcnopTepa 3 3aroTOBKa 1 1 
noAKnaAKH nonaAaeT Ha BbixoAe M3 nem/i 1 no 
CKnn3y 10 b B03BpaTHo-nocTynaTenbHbiM 
MexaHH3M 12, KOTopbifi TpaHcnopTupyeT ee b 
BMAe M3Aennn 13 b 3aKano^HOM ycTpoMCTBe 2. 
PacnonoxeHHbie cBepxy h CHH3y 
nepeMemaeMoro M3Aennn 13 cpopcyHKn 5 n 6 
cpopMnpyioT nnocKne noTOKH 23 BOAbi, 
nonaAaiomne Ha BepxHioio n hmxhioio 
noBepxHoc™ H3Aennn 13 (MaKeTa 14) b 
npoqecce era nepeMemeHun m 
o6ecneMHBaHDiL(Me nepBMHHoe oxna>KAeHwe 
n3Aennn c nnoTHOCTbKD TennoBoro noTOKa 8 
MBt/m 2 . B KOHKpeTHOM peann3aLjMM 3aKano4Horo 
ycTpoRcTBa yron ji paBeH 160°, pacxoA BOAbi b 
cpopcyHKe 5 cocTaBnneT 125 m 3 /m 2 .m, b 
cpopcyHKe 6-175 m 3 /m 2 .m. B nepBOfi ceKi^nn 
oxna>KAeHnn o6ecneHHBaeTcn CHU^eHne 
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TeMneparypbi M3Aennn 13 co CKopocTbio 
1100-300°C/c Ann CTarieR c coAepwaHneM 
ymepoAa 0,14-0,22%. TaKan CKopocTb 
oxna>KAeHMn npeBbiiuaeT KpnTMHecKoe 3HaHeHne 
CKopoc™ oxna>KAeHi/in, to ecTb, BbinoriHfleTcn 
Heo6xoAHMoe ycnoBMe Ann o6pa30BaHne cnon 
MapTeHCUTa b M3AennM 13. 

nnocKni^ noTOK BOAbi, naAaioiAnK Ha 
oxna>KAaeMyio noBepxHOCTb H3Aennn 13 ms 
Ka>KAoPi cpopcyHKn (5, 6) noA 3aAaHHbiM yrnoM 
(160° B npnMepe ncno/iHeHnn ycTpoRcTBa), 
npoTeKaeT BAorib stom noBepxHocTn b 
npocTpaHCTBe, orpaHnneHHOM nnacTnHaMM 16, 
19 (noTOKM 21 m 22), cnocoScTByn otlecneMeHnio 
Tpe6yeMbix napaMeTpoB nepBnMHoro 
oxna«AeHMfl M3Aennn. H3Aenne 13 
nepeMemaeTcn b nepBOM ceKqun co CKopocTbio 
1 m/c Ha paccTonHne 180 mm, paBHoe AnMHe 

3TOfi C9KHMM. 

npn Bcex yKa3aHHbix Ann nepBoR ceKL^nn 
nepBWHoro oxna>KAeHMn ycnoBunx b HePi 
o6ecneHMBaeTcn cHM)KeHne TeMnepaTypbi 
noBepxHOCTM H3Aennn 1 3 c 950 ao 200-250 °C, 
mto cooTBeTCTByeT cHn>KeHHK) TeMnepaTypbi c 
950 ao 380-420°C Ha BHyTpeHHetf rpaHHi^e 
noBepxHOCTHoro cnon M3Aennn 13 my6MHoR, 
paBHO^ Tpe6yeMoii ToniAHHe MapTeHCHTHoro 
cnon. Co3AaioTcn Bee ycnoBwn Ann 
cpopMnpoBaHun MapTeHCUTa b noBepxHOCTHOM 
cnoe n3Aennn 13. 

OAHOBpeMeHHo c M3AenneM 13 c3aAM Hero 
nepeMemaeTcn MaKeT 14, mto oSecneMUBaeT 
paBHOMepHoe pacTeKanne BOAbi no 
oxna>KAaeMO^ noBepxHOCTM b 3aAHePi ^acTM 
H3Aennn 13 npn BbixoAe M3Aennn M3 30Hbi 
nepBoro conpuKOCHOBeHun era c nnocKMM 
noTOKOM BOAbi M3 cpopcyHOK 5, 6. 

npn AanbHeMiueM nepeMetAeHnn H3Aennn 
13 oho nonaAaeT bo BTopyio ceKuum 
oxna>KAeHMn noA Ae^cTBue nnocKnx noTOKOB 
BOAbi H3 cpopcyHOK 7, 8, o6ecneHMBaioiAMX 
OKOHHaTenbHoe oxnaxcAeHne n3Aennn c 
nnoTHOCTbio TennoBoro noTOKa 1,8 MBt/m 2 
nonaAaioinne Ha Ka)«Ayio oxna>KAaeMyio 
noBepxHOCTb n3Aennn 13 noTOKH boan M3 
cpopcyHOK 7, 8 noA saAaHHbiM yrnoM, b npnMepe 
ncnonHeHun paBHOM 120 °, npoTeKaioT BAonb 
3T0M noBepxHocTn b npocTpaHCTBe, 
orpaHMHeHHOM nnacTHHaMn 17, 20, cnoco6cTByn 
o6ecneHeHMio Tpe6yeMbix napaMeTpoB 
OKOHMaTenbHoro oxna>KAeHnn M3Aennn. PacxoA 
BOAbi b cpopcyHKe 7 paBeH 45 m 3 /m 2 .h, b 
cpopcyHKe 8 - 65 m 3 /m 2 .m. H3Aenne 13 
nepeMeaiaioT bo BTopofi ceKunn co CKopocTbio 1 
m/c Ha paccranHne 120 mm (AnnHa BTopotf 
ceKL^nn) BMecTe c npuMbiKaioiAMM c3aAM k 
H3Aennio 13 MaKeTOM 14. 

Bo BTopoCi ceKi^nn OKOHMaTenbHoro 
oxnawneHun o6ecneHMBaeTcn CHM>KeHne 
TeMnepaTypbi Bcero H3Aennn 13 ao ypoBHn 
60-1 00°C. B M3Aennn 13 nponcxoAUT 
cpopMnpoBaHne Tpe6yeMoro cnon MapTeHCUTa. 

B pe3ynbTaTe c k3)kaom CTopoHbi M3Aennn 13 
cpopMnpyeTcn noBepxHOCTHbiii cnoii 

MapTeHCUTa TOnti(HHOM 1-2 MM, B 3aBMCMMOCTH 

ot coAep>KaHMfl b CTann ymepoAa (cpur. 3). 

nocne BbixoAa nepeMemaeMoro n3Aennn 13 
M3 npocTpaHCTBa Me>Kfly nnacTMHaMM 17, 20 oho 
BbiHUMaeTcn M3 ycTpoPicTBa 12. B nacTHOCTM, 
M3Aenne noAaioT BHH3 Ha npneMHbiR noTOK (Ha 
cpur. 3 He noKa3aHo). 

Oxna)KAeHMe H3Aennn 13 MOxeT 
npoBOAHTbcn ao KOHeHHoro 3HaneHnn 
TeMnepaTypbi (80-1 00°C) TonbKO b nepBoPi 
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ceKi^MM 3aKano^Horo ycTponcTBa npn nnoTHOCTM 
TenjioBoro noTOKa Mepe3 noBepxHOCTb n3Aennn 



6-10 MBt/m' 
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b fluanaaoHe 
pe3ynbTaTOM no cjDopMMpoBaHwo 

MapTeHcumoro cjioh, ho npn stom 6yaeT 
ncnonb30BaHo yBe/iMMeHHoe KonnnecTBO boau, ° 
hto Hepa 4 M0HanbH0. 

flonojiHMTenbHoe oxjia>KfleHMe KaxAOM M3 
Tpex noBepxHOCTeCi Kax<flOM peoopAbi 24 
noflKnaAKM o6ecneqnBaeTcn (cpwr. 3) 

flOnOJlHMTe^bHblMM nOTOKaMM BOAbl, 70 

noAaBaeMbiMM b npocTpaHCTBo Me>KAy 
noBepxHocTbio peSopAbi m cooTBeTCTByiotneW 
nnacTMHOM (16 mjih 17) M3 AononHMTe/ibHbix 
cpopcyHOK 29-34 Hepe3 OTBepcTun 26-28. 
lilnpnHa AononHHTenbHoro nnocKoro noTOKa 
BOAbi, naAaramero Ha noBepxHOCTb pe6opAbi 24, 15 
paBHa tiinpuHe stow noBepxHocTM peoopAW. B 
npuMepe BbinonHeHMfi ycTaHOBKM b nepBoPi 
ceKqun oxna>KAeHMfl yron Me>KAy 
AonoxiHMTejibHbiM noraKOM BOAbi (ocbK) conna 
cpopcyHKM) n HanpaBJieHneM nepeMemeHM* 
noAKnaAKM cocTaBnaeT 174 °, pacxoA boau - 
95 (He MeHee 90) m 3 /m 2 .h; ppa BTopotf ceKi^MM 
yKa3aHHbitf yro/i paBeH 165°, pacxoA - 45 (He 
MeHee 40) m 3 /m 2 .h. 3thm o6ecneHMBaeTca 
OAHHaKOBan ToniUMHa cnofl MapTeHCMTa noA 
Bcew noBepxHocTbio wzp,emn, BKnioHafl 
pe6opAbi, a TaioKe npeAOTBpainaeTca 
Kopo6neHne noAKnaAKM. flpn MeHbuieR 
MaccuBHOCTM pe6opAbi 24 MoxeT 6biTb 
ncnonb30BaHa Ann ee oxna>KAeHMfl TonbKO oahs 
AononHMTenbHan cpopcyHKa, noTOK BOAbi M3 
KOTOpOM OXBaTblBaeT BCIO noBepxHOCTb 
pe6opAbi (Ha cpwr. 3 He noKa3aHo). 

flnn npeAOTBpaiAeHun Kopo6neHnn MoxeT 
noHaAo6nTbcn TaioKe AonoxiHHTeribHoe 
oxna>KAeHMe Mac™ HMXHePi noBepxHOCTH 
noAKnaAKM, HaxoAflmeMCH noA pe6opAOM 24, to 35 

eCTb TOM HaCTM HM>KHeM nOBepXHOCTM, Ha 

KOTopyio npoeKTupyeTcn ocHOBaHne pe6opAbi. 

fljlfl 3TOTO B npOCTpaHCTBO Me>KAy HM>KHeM 

noBepxHocTbio M3Aennn 13 n nnacTHHoft 19 (mjim 
20), Ha npoeKi^MHD pe6opAbi Ha hm>khiohd 
noBepxHOCTb noAKnaAKH noAaioT APyroM 
AononHHTenbHbiR noTOK boau H3 APVotf 
AonoriHMTejibHO^ cpopcyHKM 37, 38 Hepe3 
oTBepcTiw 35, 36. Tarae AononHMTenbHoe 
oxna>KAeHne An* penbcoBbix noAKnaAOK 
ocyiAecTBiinioT TaioKe Ha nepBOfi m/mjim BTopofi 
ceKLjMnx oxna>KAeHna. B nepBotf ceKL^MM yron 

T3KHM AOnOJIHMTenbHblM nOTOKOM BOAbl M 

HanpaBneHMeM nepeMeiAeHun noAKnaAKM 
cocTaBnfieT b npniwepe ncnojiHeHun ycTaHOBKM 
174°, pacxoA boau - He MeHee 110 m 3 /m 2 .h; 

Ann BTopoM ceKquM yKa3aHHbiM yron paBeH so 
165 0 npn pacxoAe He MeHee 50 m 3 /m 2 .h. 

Bbi6op yKa3aHHbix Anana30HOB ymoB 
HaicnoHa ocefi cpopcyHOK xax ochobhux, TaK n 
AononHMTeribHbix, b nepBotf m BTopoCi ceKi^unx 
oxna>KAeHMfl o6ycnoBneH Heo6xoAMMOCTbio 
o6ecneMMTb Han6onee noriHoe 3aTeraHMe 
naAaiou^ero M3 cpopcyHKH noTOKa BOAbi b 
npocrpaHCTBO Me>KAy nnacTMHaMki 16, 17, 19, 20 
h noBepxHocTbio n3Aennfl 13 (MaKeTa 14). Yrori 
HaKnoHa 6onee 175° ppn scex qbopcyHOK 
npaKTunecKM He Bbino/iHUM BcneACTBue so 
KOHdpyicrnBHbix orpaHnneHMM. MuHMManbHbie 
3HaMeHMfl ymoB onpeAeneHbi H3 ycnoBUfl 
orpaHnneHun pacnpocTpaHeHun Hacm 
naAaioiAero noTOKa b o6paTHyio CTopoHy 
OTHOcnTeribHO HanpaBTieHUfl nepeMemeHna 
M3Aennfl. flnn BTopofi ceiajMH oxna>KAeHMn ymbi 
MoryT 6biTb MeHbiijMMH, neM Ann nepBow, 
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BcneflCTBue HannHna bo BTopotf ceKi^nn noTOKa 
BOAbi, TeKyiAero no noBepxHOCTH n3Aennn ot 
nepBoPi ceKLiUM. 

YKa3aHHbie Bbime orpaHMHeHun no pacxoAy 
BOAbi Bbi3BaHbi Heo6xoAHMOCTbio o6ecneHMTb 
CKopocTb ox/ia>KAeHMfl MeTanna b M3Aennn He 
MeHee TpeGyeMofi ppn cpopMnpoBaHun 
MapTeHCHTHOrO CJIOJI. Ilpn 3TOM ppn BepxHePi 
noBepxHOCTH v\3p,env\n Tpe6yeMbi« pacxoA BOAbi 

HVOK6, HeM PJ}R HM>KHePi nOBepXHOCTM 

BcneACTBue BnnflHun ecTecTBeHHoR cmibi 
3eMHoro mroTeHnn. 

B pe3yribTaTe onucaHHoii Bbiiiie pa6oTbi 

yCT3H0BKH C 3aKaj|OMHblM yCTpofiCTBOM B 

noABeprHyTOM 3aKariKe MSAennn (Ha npuMepe 
peribcoBoR noAicnaAKM) qbopMMpyeTca 
BHyTpeHHHH cTpyicrypa m pacnpeAeneHne 
TBepAocTM no ero ceMeHMio, yKa3aHHbie Ha opur. 
4, a. 

nonyneHHoe M3Aenne MMeeT b ceneHnn Tpn 
napanjieribHbix Apyr Apyry cnon: Asa 
noBepxHocTHbix ynpoHHeHHbix no cpaBHeHnio c 
cepAL(eBMHOM cnon ManoymepoAHCToro 
MapTeHcma v\ BHyTpeHHUM cnoR 
KBa3H3BTeicroMAa. fljin mppnvm c coAepxaHneM 
ymepoAa 0,14% Ka>KAbiM H3 crioeB 
ManoymepoAHCToro MapTeHCMTa nMeeT 
ToniAHHy B pa3Mepe 10% ot nonoBMHbi 
TOJimnHbi noAKnaAKM (0,85 mm). CnoPi 

KBa3H3BTeKTOMfla npM 3T0M MMeeT TOJllilMHy 14,8 

mm. OTcneT ToniAUHbi cnofi MapTeHCMTa 
oTHocHTeribHo nojiOBMHbi, a He BcePi Tonti(MHbi 
noflKnaAKH npon3BeAeH noTOMy, hto Ka>KAbiM M3 
noBepxHocTHbix cnoeB MapTeHCMTa (BepxHHfl n 

HMJKHMM) MO>KeT 5blTb C03AaH OTAeilbHO H 

He3aBHCMMO ot Apyroro. PacnpeAerieHne 
TBepAOCTH no ceneHMio stom noAKnaAKH 
cooTBeTCTByeT KpuBoti Ha cpur. 4, a. Becb cnoti 
ManoymepoAMCToro MapTeHcitTa tojiiamhom 2 
mm npn stom MMeeT nocTOJiHHoe 3HaneHMe 
TBepAocTM HV 390. K cepeAMHe TontuMHbi 
noflicnaflKM TBepflocTb cHuxaeTCfl pp HV 210. 
OnMcaHHan ycTaHOBKa c 3aKanoHHbiM 

yCTpOMCTBOM 2 MOXeT MCnorib30BaTbCfl PfWi 

3aKanKM npoTnxeHHbix M3AexiMM, b nacTHOcTM, 
riMCTOBofi ManoyrnepoAMCTOM mjim 

HM3KOJierMpOBaHHOfi CTSJIM TODLUMHOM AO 40 MM. 

HanpMMep, timcth M3 CTanM 55C HarpeBaioTcn b 
nenn 1 ao TeMnepaTypbi, o6ecneHMBaiomePi 
HaMano aycTeHM3ai^MM (b nacTHOCTM, 920°C), 
nocne Mero noAaioTcn b 3aKanoHHoe ycTpoMCTBO 
2. npM stom nenb 1 He MMeeT cicnM3a 10, a 
MexaHM3M 4 BbinoriHeH c paSoneti 
noBepxHocTbio b BMAe poxibraHroB, 
HaxoAJiiAeMCfi Ha ypoBHe pa6oneM noBepxHocTM 
TpaHcnopTepa 3 (He noKa3aHo). Ha npoxoAflmne 
nepe3 saKanoHHoe ycTpoticTBO 2 riMCTbi 
noAaioTcn nnocKMe noTOKM boau M3 cpopcyHOK 
5-8, no LUMpMHe cooTBeTCTByiomMe ujupMHe 
nnoTa. B nepBOM ceKLfMM oxna>KAeHMfl jimct 
oxnajKAaeTCH ao TeMnepaTypbi 200-250 °C Ha 
ero noBepxHocTM c nnoTHocTbio TennoBoro 
noTOKa 8 MBt/m 2 , bo btopom - ao TeMnepaTypbi 
80-1 00°C c onoTHOCTbio TennoBoro noTOKa 1,8 
MBt/m 2 . flonyHeHHoe no ceneHMio riMCTa 
pacnpeAeneHMe TBepAocTM m CTpyicrypa cTann 
cooTBeTCTByeT noKa3aHHOMy Ha qoMr. 4,6. 
Hcnorib30BaHMe TexHonorMHecKoro MaKeTa 14 
npM 3aKanKe npoTHxeHHbix riMCTOBbix M3AeriMM 
He o6fl3aTeribHO, ecriM KOHL^bi stmx timctob 
nocne 3aKariKM o6pe3aioTCfl. 

ripeAnoxeHHoe 3aKanonHoe ycTpoMCTBO 2 
uoxeT 6biTb ncnorib30BaHO Ana 3aKanKM 
M3AenMM c npoKaTHoro HarpeBa. B stom cnynae 
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H3Aenne nocTynaeT b 3aKanoHHoe ycipoPicTBO 2 
M3 npoKaTHoro CTaHa c cooTBeTCTByiomefi 
TeMnepaTypo^. 

Mcnonb30BaHne npeAnoweHHoro 
3aKano4Horo ycipoficTBa o6ecneHHBaeT 
o6"beMH0-noBepxHOCTHyio 3aKan«y mp,enm c 
Tpe6yeMbiMM to/iiumhom cnoa MapTeHcma h 
paBHOMepHOCTbHD TonmkiHbi cjion n ero 
TBepAOCTH no Bceiviy M3Aenwo. B Hacroflmee 
BpetJ\n 3aBepiuaeTCfl co3AaHne jiuhmh Ann 
o6"beMHO-noBepxHOCTHo£i 3aKa/iKH peiibcoBbix 
noAKnaAOK c noBbiuieHHotf aKcnJiyaTai^MOHHoPi 

CTOMKOCTbK) npH npOH3BOAHTeJlbHOCTM AO 25000 

t mp,enm b toa. 

Oopr/iyna i/i3o6peTeHfifl: 

1. 3aKanoHHoe ycTpoficTBO, coAepxamee 
KaMepy oxna>KAeHMfl b BMAe ceKLinPi, Ka>KAaa M3 

KOTOpblX HMeeT OTBepCTUfl C yCTaHOBJieHHblMM 

HanpoTMB hmx cfiopcyHKaMU c connaMM c 
3aflaHHbiM ymoM HaKnoHa ocm k npoAonbHoPi 
ocm Kaiviepbi b HanpaBneHMM nepeMemeHMfl 
n3Aennn h MexaHM3M nepeMemeHMH, 
OTnuMaioiAeecn TeM, hto cfiopcyHKH c connaMU 
ycTaHOBneHbi HanpoTMB OTBepcTufl c HanMMMeM 
B03AyniHoro npoMe>KyTKa Me>KAy cTeHKotf 
KaMepbi m topl^om conna, yro/i HaicnoHa ocu 
conjia k ocm KaMepbi 150 - 175° b nepBofi 



ceKUMH KaMepbi 90 - 150° bo BTopofi ceKU,nn, 
npw 3tom KaMepa oxna>KAeHMfl b nonepeHHOM 
ceneHMM BbinoriHeHa c pe/ibecfcioM 
noBTopnioinMM penbeqb ce4eHnn M3flennn. 

2. YcTpoMCTBO no n.1, OTnunaioLneecH TeM, 

5 MTO yCTpOMCTBO CHa6>KeHO AOnonHMTeJlbHblMK 

cfjopcyHKaMM c connaMM, KaMepa oxna>KAeHHH b 
nonepeHHOM ceneHnu BbinoriHeHa c peribecpoM, 
noBTopaioiAUM pe/ibcoByio noAKnaAKy, v\ MMeeT 
n-o6pa3Hbie BbicTynbi o o6pa30BaHi/ieM nonoc™ 
10 noA pe6opAbi noAKnaAKH, b CTeHKax BbiciynoB 

BbinOJIHeHbl OTBepCTMfl, HanpOTMB KOTOpblX 

pa3MeLAeHbi cfcopcyHKM c connaMM c HannnneM 
B03AyiiJHoro npoMe>KyTKa Me>KAy CTeHKOM 
BbiCTyna v\ Topqa conna, npn stom ocm conen 
pacnorio>KeHbi nofl ymoM k nnocKocTM, 
15 cooTBeTCTByioa(eK oxna>KAaeMofi~ noBepxHoc™ 
ycTaHaBriMBaeMoro b nonocTb M3Aenna, 160 - 
175° 

3. YcTpoficTBO no n.1 win 2, omnMaioiAeecfl 
TeM, hto ycipoPicTBO cHaBxeHO 3ai4enoM, 
CBj)3aHHbiM c MexaHH3MOM nepeMemeHHH, 

20 BbinoriHeHHbiM b BMAe MaKeTa M3Aenufl, 
cooTBeTCTByioLLiero H3Aenwo no cpopMe 
oxria>KAaeMOM noBepxHoc™ m paBHoro eMy no 
KpafiHe^ Mepe no Tonu^uHe n pa3MepaM b 
nonepeHHOM ceneHnn. 
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